A study of the molecular pathology of sucrase-isomaltase deficiency. A defect in the intracellular processing of the enzyme.
The intestinal brush-border enzyme sucrase-isomaltase splits sucrose into its component monosaccharides, glucose and fructose. A deficiency of the enzyme leads to sucrose intolerance. We studied the synthesis and intracellular processing of sucrase-isomaltase, using human intestinal explants in organ culture. Pulse-chase experiments with [35S]methionine followed by immunoprecipitation, sodium dodecyl sulfate-polyacrylamide-gel electrophoresis, and fluorography of labeled sucrase-isomaltase demonstrated that the molecule was initially recognized as a protein with a relative molecular weight (Mr) of 205,000. This was apparently converted to a species of 225,000 Mr within two hours. We studied the glycosylation of the protein using endo-beta-N-acetylglucosaminidase H and peptide-N4-(N-acetyl-beta-glucosaminyl)-asparagine amidase digestion of oligosaccharide side chains of the two forms of sucrase-isomaltase. The results showed that the early-appearing 205-kd (kilodalton) molecule contained high-mannose asparagine-linked oligosaccharides, and that the later-appearing, 225-kd molecule contained highly processed (mature) carbohydrate chains. Studies in a patient with primary sucrase-isomaltase deficiency demonstrated normal translation and high-mannose glycosylation of the precursor but a failure in further processing of the oligosaccharides, with subsequent intracellular degradation of the glycoprotein and undetectable enzymatic activity of intestinal sucrase. Abnormal intracellular processing of the enzyme was the probable mechanism of enzyme deficiency in this patient.